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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasbHOM paboueil mporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s13aTeIbHOE TPEIMETHOE COAepKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYarOUIUXCA.
[IporpamMma 1o ¢u3uke Aa€T TMpeACTaBICHUE O MLENAX, COACP)KAHUH, OOIIeH
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3aa4 MPOPEeCCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE yCIOBUM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS oOpa3oBaHMs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATHLHOCTSIM.

B nporpamme o pusmke onpenenstoTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3ylbTaTaM OOydYaromInuXCsl, OCBOMBIINX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaeHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3MKe BKIIOYALT:

TUIAaHUPYEMBIE PE3yIbTaThl OCBOCHHMS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

coJiep>kanue yueoHoro npeamera «dusuka» no rogam 00yyeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHTENCH U
MPEIOCTaBIACT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHUX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
coxpaHeHus1 00s3aTEIHPHOM YaCTH COJIEP KaHMs Kypca.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoiieMm mupe. LIIkonpHBIN Kype PU3NKK — CUCTEMOOOpa3yrOITUi
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOU KapTHHBI MHPA
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHATh HAYIHBIA METOJ TTO3HAHMS
MIPY BBIMOJTHEHUN UMH YYEOHBIX UCCIICIOBAHHM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeHEro 00111ero 06pa3oBaHus MOJI0KEH
PAIl Uael, KOTOPhIE MOKHO PACCMATPUBATh KAK MIPUHLIUIIBI €T0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEUIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyiaracT HCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(GU3MKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonoit nanpaeiennocmu. Kypc usuku yriry0ia€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN HW3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, H
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM pallMOHAIBHOTO IPUPOIONOIB30BAHUS U IKOJIOTHYECKOI 0€30MaCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTByoEero (akropa ydeOHoro mporecca. s yrimyOGnaéHHoro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI NP HM3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuu Gu3nuecKkoro npakTukyma. B nepBom ciyyae npakTUuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, auOO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPBIE MPOBOMASITCS B MpoIecce
nu3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nporpamme 1o ¢usMke CcHUCTEeMa YYCHHYECKOTO OSKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IWHBIM MepedHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHuss Kabuuera Qusuku. [Ipu sTOM oOecreunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACISIETCS PEIICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/ad.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
¥ HESIBHO 3aJJaHHOUW (hU3UYECKON MOJIEIBIO, TIO3BOJISIFOIITNE TPUMEHSATh U3yUEHHBIC
3aKOHBI W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasena Kypca, TaK U WHTETPUPYS
MIpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3ieoB. /[ KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBJIAIOTCS 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SBJICHUM U MPOIIECCOB B OKPY’KAIOLIEH JKU3HU, TpeOyroiue BbiOOpa GhU3ndecKon
MOJIEIH JUTSl CHTYaIliy TTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanussmMu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opyaoBaHUE 71 BHITTOTHEHHS YKa3aHHBIX B MPOTPaMMe 10 GU3UKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECNEeYMBAET TOCTAaHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUE UX HMHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyien
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CPETHETO O0IIero oOpa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEeIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBbHOE cO3laHue (U3UYECKOU
MOJIEIN, aJE€KBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHCIE 3a7a4 HWHXKEHEPHOTO
XapakrTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3NYECKNX HKCIEPUMEHTOB, aHalW3a W HWHTEpHpeTanuu HHPOpMaIuu,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca Kk chepaM mpodecCUOHATILHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHKOM.



B cootBerctBun ¢ TpedboBaHusmMu DPI'OC COO yriyOn€HHBIH YPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
IPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBHIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.

COIAEP)XAHUE OBYUYEHUA

10 KJIACC

Pa3znen 1. Hay4nblii MeTO MO3HAHUS TPUPOABI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupojae. HayuHslil MeTO 1 MO3HAaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DOKCHepUMEHT U Teopus B Mpoliecce MOo3HaHus Mpupojsl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYMKOBBIC CHUCTEMBI).

[TorpemHoct  u3MepeHuit  (HU3UYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAs).

MopenupoBaHue PU3MUECKUX SIBICHUN M MPOIIECCOB (MaTepHUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoresza. @uU3nyeCKnii 3aKOH, TPAHULIBI €70 TPUMEHUMOCTH. PU3NUECKast TEOPUSL.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHUpa, B MPAKTUYECKON IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

N3mepenure cuiibl TOKa U HAMPsHDKEHUS B [IEMU MOCTOSIHHOTO TOKA MPU TOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udppoBoi aboparopueit mo dusuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOrO JABUKEHHS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.



Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKIUU HAa OCU CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemernienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHUE MaTe€pUaJbHOW TOUKH, UX MPOCKIMM HA OCHU CUCTEMBbl KOOPJUHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEpUATIHLHON TOUYKH OT BPEMEHU U UX
rpadukm.

CBoOonHOE maneHue. YckopeHue CcBOOOJHOTO majcHus. J[BuxkeHue Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTH KOOpPJHMHAT, CKOPOCTU U
YCKOPEHHS] MaTEepUAJIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKU IO
OKPY>KHOCTH. YTJOBas MU JIMHEWHasi ckopocTh. I[lepumon u dactora oOpalieHusl.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHT€HIMAIBLHOE) U MOJHOE
YCKOPEHHUE MaTepUaTbHON TOUKH.

TexHuyecknue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIOMETD,
JBH>)KCHUE CHAPSAJIOB, LIEMTHBIE, IIIECTEPEHYATHIE U PEMEHHBIE TIEPEAAYH, CKOPOCTHBIE
JTUQTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JBH>KCHUSL.

CrocoObI ucclief0BaHUs IBKEHUN.

Nnnroctpanus mpeaebHOro nepexo/ia i u3MepeHne MITHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagpienue CKOpoCTH PHU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TTyTel, TPACKTOPU, CKOPOCTEHN ABMKEHHUS OJTHOTO M TOTO K€ TeJia
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

N3yueHre HEpaBHOMEPHOTO ABHIKEHHUS C IETBIO OINpeeeHNUs MIHOBEHHOM
CKOPOCTH.

N3mepeHre ycKOpeHUs MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUYKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JIBHOKCHUU.



N3mepeHne  yCKOpEeHHs CBOOOJTHOTO najeHus (PEKOMEHI0BaHO
WCIIOJIb30BaHue IU(PPOBOM 1aOOpaTOPUN).

N3yuyenue nBukeHus Tena, OpoIeHHOro ropu3oHTanbHo. [I[poBepka rumnoresbl
O TOPSAMOM MNPONOPLMOHAIBHOM 3aBUCHMOCTH MEXAY MAAJIbHOCTBIO TNOJETA U
HAa4aJIbHOM CKOPOCTBIO TEa.

W3ydeHne IBHKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Teproia 00OpalieHus KOHMYeCKOro MasTHUKA OT
€ro IMapaMeTpPOB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. WMHepumanbHbie cUCTEMBbl OTcu€Ta. [lpuHUIMD
oTHocuTeabHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmNpeleseHue,
IPUMEPHI).

Macca rema. Cuna. [IpyHiun cynepno3unuu Cul.

Bropoii 3akoH HproToHa 1151 MatepraibHON TOUKHU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHBAJIECHTHOCTh TI'PAaBUTALMOHHOM H
WHEPTHOM MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT Teorpapuueckoi mupoThl. JIBrukeHne HEOECHBIX Tell
U UX cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHHUS U CUJIa TPEHUS OKOS.
Koaddumment tpenus. Cuina conpoTUBIECHUS TIPH JBUKEHUU TEJa B dKUJIKOCTH HIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe nasienne. Cruiia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: NOAIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUS TNl B MHEPIUAIBHBIX U HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WIM IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMAILHON CUCTEMBI OTCYETA.

CpaBHEHME PaBHOACHCTBYIOLIEH TPUIIOKEHHBIX K TEIIy CUJI C IPOU3BEACHUEM
MAaCCBhI Te€Jla Ha €r0 yCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOLIMX B PE3YJIBTATE B3aUMOJCHCTBUS TE.

N3mepenune Mmacc no B3auMOJCUCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{eHTpOoOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3mepenne paBHOJAEHCTBYIONIEH CUJI TP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BpPEMEHHM JBWIKEHHUS Opycka II0
HAKJIOHHOU INTOCKOCTH HAa 33JJaHHOE PACCTOSTHUE OT €ro MAacCHl.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

N3ydyeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IIEPEKUHYTOU Yepes
NErKuii OJIOK.

N3mepenue koddduiiieHTa TPEHUsI MO BEIWYMHE YIIIOBOro KO3 duimeHTta
3aBucUMOCTH Frp(N).

HccnenoBanuie nBrkeHUs: OpycKka MO HAKIOHHOM IUIOCKOCTH C TIEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3ydeHne nBMKEHUS rpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. I[linedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

VYcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHn4eckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

VY ci10BUSsI paBHOBECHSL.

Bunibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUA.

KoHcTpynpoBaHne KPOHIITENHOB U PAaCUET CUII YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHI.

Tema 4. 3axkonsl coxpanenusn é mexaHuke.

NMmnynbsc MaTepruaibHON TOYKH, CUCTEMBI MAaTEpPUAIbHBIX TOYEK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbe CUITBI M MI3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXpaHEHUS] UMITYJIbCA.



PeakTuBHOE IBU)KECHHE.

MomeHT ummyiibca MaTepuainbHOM TOUYkW. [IpencraBieHue O coxpaHEHUHU
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PabGora cunbl Ha MajoM M Ha KOHEYHOM IMepemenieHuu. [ 'padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoUTHOCTb CHUIIBL.

Kunernueckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIHUs TeJla B OJHOPOJIHOM IpaBUTALMOHHOM noJie. [loTeHnnanpHas 3Heprus tena
B TPaBUTAIMIOHHOM II0JI€ OAHOPOJHOrO IIapa (BHYTpM M BHEe Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUN.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm [ UACaIbHOM KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOM, (PUTYPHOE KaTaHNUE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUU NPU CBOOOTHOM MaJICHHH.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPAKMUKyMm.

W3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJEITHU 3JIEKTPOMOOUIIS U MOIIIHOCTH CUJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue padOThl CHIIBI TPEHHS TPH JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.



Paznen 3. Mogekyasipuasi Gu3svka u TepMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombITHOE 0OocHOBaHMe. [{uddy3us. bpoyHoBckoe nBmkeHne. XapakTep ABUKEHUS
Y B3aUMOJCHUCTBUS 4YacCTHUI] BEIIECTBA. MoJaenu CTPOEHHUs Ta30B, KUIKOCTEU M
TBEPJBIX TEJI U 0OBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3mepsbl MoJiekyn (atomoB). KonuectBo BemiectBa. [loctossnaass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenscust.

Mogenb neanbHOTrO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temrneparypa (mkana temrnepatyp KenbBuna). 3akon [anpToHa. M3ompoiiecchl B
UJeaJbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEIHEH  KHUHETUYECKOW SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEN
KUHETUYECKOW dHEPruei MoCTynaTeIbHOIO TEMIOBOrO JIBUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUE HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xuakocTen.

Mogens onbita lITepHa.

[IputsxeHne MOJIEKyJI.

Mopenu KpucTamin4ecKux peueTok.

HabGmronenue u nuccieaoBaHue N30IpoIeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HccnenoBanne mpoliecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJO0BAHO HCIOJIb30BaHHE
udpoBoii 1adopaTopun).

N3yuyenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.



Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmonunamuueckass (T[]) cucrema. 3amgaHuvie BHEUIHUX YCIOBUH IS
TEPMOJMHAMHYECKON CUCTEMBI. BHellIHNE U BHyTpeHHUE napaMeTphl. [lapamerpsr
TEPMOJIMHAMHYECKOW CUCTEMBI KaK CPEHUE 3HAYEHUS BEJTUYHH, ONUCHIBAIOLIUX €€
COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoanHaMuku. (CamMoOnpoOW3BOJIbHAs — peJlaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Boruncienne paboTel o rpaguky
npouecca Ha pV-nuarpamme.

Temonepenayua  kKak  cnoco®  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIUIONPOBOHOCTD, U3ITyUYCHHUE.

KomnuectBo TemnoTel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YenbHass TemioTa CropaHus
toruBa. Pacuér KonuuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKHU. BHyTpeHHss1 Heprusa. KoinyecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpaTuMoCTh IPUPOJIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHrueckue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENMd, MNapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C



UCITI0JIb30BAaHUEM TEIJIOBOTO HAcOCa, YTHIIM3AUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Jemoncmpayuu.

M3meHenue Temneparypsl pu aanadaTHdecKoOM PacIIupEHUH.

Bo3gymHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadbaTHOro npouecca.

W3yyeHue B3aMMOCBSI3U DHEPTUM MEXMOJEKYISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KAUTICHUS KUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHieHcanus. Micnapenue u kurenue. Y nefpHas TerioTa
napooOpa3oBaHUsl.

HacelllieHHble W HEHAChIIEHHbIE TMapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOTO TIapa. 3aBUCMMOCTh TeMIIEpaTyphl KUIIEHUS OT JAaBJICHUS B
KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctaiv3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo tena. Pactsokenue u cxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
paciipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMUHA
TEIJIOBOTO PACHIUPEHHUs Tell (Ha KaYECTBEHHOM ypOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHeHuUE TEII0BOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuiimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHUUecKue YyCTPOMCTBA U  TEXHOJOTHYECKHE TMPOLECCHI:  KUIKUE
KpPHUCTaJUIbl, COBPEMEHHbIE MaTEPHUAIIBI.

Hemoncmpayuu.



TemnoBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenue. Kunenue npu noHWKEHHOM J1aBJICHUU.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanunnsipasie sBieHus.

Mopenu HEeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIECTBRA.

Buaer nepopmarmii.

Ha6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENI0THI IJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACHIILIEHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro obOpasma OT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DaekTpoauHamMuKa.

Tema 1. Inexkmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. DJIEKTpUYecKuil 3apsa. J[Ba Buma
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHWKHM, HOHUAJIEKTPUKA W TMOJYIPOBOJHHKHU.
DJIEeMEHTapPHBIN JICKTPUUECKUAN 3apsil. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

OnekTtpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUE 3apsibl.

Hampsoxk€anocts  anektpuueckoro  moinsa.  [IpoOueiit  3apsn. Jlunum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO 1MoJsi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATUYECKOTO TMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHiuanpHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM MOJIe.
[ToTeHuMan 31eKTpocTaTUYecKoro noJigd. CBa3b HANPSKEHHOCTH TMOJIS U Pa3HOCTU
MOTEHIUAJIOB U1 DJIEKTPOCTATUYECKOTOo ToJis (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpyuHIMT CYTIEPIO3UIIUN PIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEpHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTO To 00béMy mmiapa. [lome paBHOMEpHO 3apsKEHHOU



OeckoHEeUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B AJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JusnexkTpuku B AJIEKTPOCTATUYECKOM  TMOJIE. JnanekTpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konzencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannensHOE coennHEHNE KOHIeHCAaTOpoB. [locnenoBarensHOe coeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyecknue yCTpoOHMCTBA M TEXHOJIOTMYECKHE MPOLECCH: 3JIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCcaTophbl, TeHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B IEKTPUYECKOM MOJIE.

DneKTpocTaTuuecKas 3auTa.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

OreHKa CUJl B3aUMOJICHCTBUS 3apSIKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHusi TOKa B LEINHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanne pa3psna KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.



DIIEKTPUYECKOE CONPOTHUBIIEHUE. 3aBUCUMOCTh CONPOTUBIICHUS OJTHOPOJIHOTO
MPOBOJAHUKA OT €ro [JJIWHbI W IUIOWIAJA MONEPEYHOTO CEUEHHS. Y IeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuért pa3BeTBnEHHBIX dneKkTprueckux renei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xxoyns—JIenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUHHKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM Ienu. MOIIHOCTh HCTOYHMKa Toka. KopoTkoe
3aMBbIKaHHUE.

KoHaeHcaTop B Lenu MoCTOSIHHOTO TOKA.

TexHH4eCckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CUYETUHK DIEKTPUUECKON SJHEPTUN.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIpPSKEHUS I PE3UCTOPA,
JIaMITbl HAKaJIUBAaHUS U CBETOAUOA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsamoe n3mepenue I/1C. KopoTkoe 3aMblkaHn€ TaIbBAHUYECKOTO JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coennHeHnss UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEK/Y MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

HccenenoBanne CMEIIaHHOIO COEIUHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOrO CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUS.

VYBenuuenue npeena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMNPOTUBJIEHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/[C raapbBaHMYECKOro 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH NOTEHIUAIOB MEXKY MOJIFOCAMH HCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.



HccenenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunbix cpeodax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JJIEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
TemnepaTtypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TosrynnpOBOJHUKH. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes s ANEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHbBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30pas3psiaHbIe
JaMIIbl, JJIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOP, (HOTOAUO], CBETOUO I, TAIbBAaHUKA, papUHUPOBAHUE ME/IU, BHITUIABKA
AIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoii paspsa M IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOJIMMOCTU METAJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

Du3nYecKuil MPAKTUKYM.

CniocoOs1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHMEe  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlierax «YUEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).



Me:xnpeaMeTHbIE CBSA3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBss B 10 kiiacce ocyuiecTBisercs
C YY€TOM COJEpXKaTeIbHbIX MEXIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnvle noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBIICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, ITUPPOBas 1a00paTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHHMH. JluHeilHas QyHKIUS,
napabona, runepbona, ux rpaQuKyd U CBOWCTBA. TpUroHOMeTpuyecKkne QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopbl 1 MX MPOEKIMU HA OCH KOOPAHMHAT, CJI0KEHHE BEKTOPOB.

Bbuonozua: mexannueckoe JBUKEHUE B KUBOW npupone, auddysus, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeibl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKH «TEIJIOBOM» U
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJIYyYEHUE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPBIX TEN, KUIKOCTEH U T'a30B, )KUJIKUE KPUCTAIUIbI, dJEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTUYECKAss  JHCCOLMALWs, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUEe JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKMJIKOIO TPEHUs B TEXHHUKE, CTATHUYECKHE KOHCTPYKLNU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE€), ABUTATE]Ib BHYTPEHHETO
cropanusi, naposasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN
NIOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpPUAJIOB, |
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Maznummnoe noae.

BzauMmonaelcTBHE MNOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.



MarauTHoe 1oJie IpOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuita Amnepa, €€ HanpaBJIE€HUE U MOJYJIb.

Cuia Jlopenua, e€ HanpaBiaeHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cuinel Jlopenna.

MarnuTtHoe nose B BeuiectBe. @eppOMarHeTUKH, Napa- U JUaMarHeTUKH.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE IPOLECCHI: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa  nuHWA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS JJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmojeiicTBue JBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[evictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBukeHUs Mmy4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cCBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeCTBUSI TOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpenerneHne MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHON uHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC vHAYKIMM B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€OM MOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.



TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKIMOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMHU TEJ IMPU ABUKECHUH B MArHUTHOM I10JIE
3emuu.

Hemoncmpauyuu.

HaOmnronenue siBeHus 3JIeKTPOMArHUTHOM HHIYKIUU.

UccnenoBanne 3aBucumMocTd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKa.

[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHrEe CaMOMHIYKIIWH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS] CAMOUHAYKIIUH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojaebanusx. BeiHy)eHHbIe KoeOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHu Irpy3a Ha HUTH OT
aAMILTATY/IBI.



HccnenoBanue 3aTyxaromux KoieOaHuid 1 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJICOAHMI OT COMPOTHUBIICHHUS.

UccnenoBanue kosiebaHUM Tpy3a Ha MACCHUBHOM MpYXHHE C UEJIbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUU NPH KOJIeOaHUAX rpy3a Ha MPYKUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Hab6mronenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJIBECE.

M3yyeHue ABUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOIIKUX KOJIEOaHUI.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebatenbubiii KoHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIATYAbBI
3apsja KOHAEHCAaTopa C aMIUTMTYO0M CHJIbI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh TMEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUs MNpU  Pa3IMYHOM (opme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyllIKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NMEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

Uneansusbiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya U MOTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECCHI: JJIEKTPUYECKHM
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JTUHUU JJIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHUH.



['eneparop He3aTyXalOLIUX JIEKTPOMATrHUTHBIX KOJIEOAHUIA.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoIHyXIeHHbIE CUHYCOUAbHbIE KOJICOaHUSI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTU M KOHJCHCATOpP B IIEMU MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUHU PE3UCTOpa, KATYLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTporCTBO M IPHUHIIMI IEUCTBHS TpaHc(opmaTopa.

Monens TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3yuenue tpancpopmaropa.

HccnenoBanre NEPEMEHHOIO TOKAa 4YEpe3 IMOCIEAOBATEIBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeuHbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpAHEHHS W JJIMHA BOJHBIL
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nudpaxims.

3Byk. CkopocTh 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3JIyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnasi oprieHTaIMs BEKTOPOB B DJIEKTPOMAarHUTHOW BOJTHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue naTepdepenniuu u qudpakiiny MEXaHUYECKUX BOJTH.



AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YaCTOTOM KOJEOaHUIA.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1upakius, tHTepPepeHIus.

Oo6napy:xeHue nHGPaKpacHOro U yiIbTpapuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE pacupOoCTpaHEHHE CBETa B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
10ckoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npesoMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH ITEPEX0I€ MOHOXPOMATHIECKOTO CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. [ucnepcusi cBera. CioxHBIA cocTaB 0eloro CBeTa.
LBer.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl IMOJIHOr0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
U ONTHYECKasl cuja TOHKOW JMH3bL. 3aBUCUMOCTh (POKYCHOTO PacCTOSIHUSL TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUHM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

dopmysia TOHKOM JIMH3bL. Y BETUUEHHE, 1aBAEMOE JIMH301M.

Xox myda, MPOMIEAINEro JIMH3Y IOJ IPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.



Hudpaxuus cBera. JudpakiuoHHas pemérka. YcIoBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, NpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

Habrogenue nogHoOro BHyTpEeHHETo oTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBaHne XO0Ja CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopnenn MUKpOCKOIIa, TEJIECKONA.

Hab6mronenue nntepdepennu cBera.

Habsro1eHue 1IBETOB TOHKUX MJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuyenue nuppakinOHHON pEETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipu3zaluu CBeTa.

[IpumMeHeHune noIApoU0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKaJia U JIMH3bI.

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHue TENECKOMUYECKUX CUCTEM.

HaOmronenune nudpakuuu, uHTephepeHIInN U MOJIIpU3alliy CBETa.

N3yyeHue nosspusaiuu cBeTa, OTPXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3ydenue naTepdepeHInm 1a3epHOro U3IyUYeHUs Ha ABYX LIEsX.

Hab6nronenue nucnepcun.

HaOmronenue u ucciaegoBanve Iu(ppakiiioOHHOTO CIIEKTpa.

N3mepenue IrHbI CBETOBOU BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.



Pa3znesn 6. OCHOBBI CIeHHAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['paHuLIbl TPUMEHUMOCTH KJIacCuYecKoil MexaHuku. [locTynatel crienuanbHOM
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpa3zoBanusi  JlopeHia.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAILIEHUE JITTUHBI.

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUeH U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTUS
MOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHBIE PaOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX 4acTUIl (IO
doTorpagusiM TPEKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-601n060ii Oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3JIydYeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemleHus Buna. ['unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl poToddpdexra. YpaBHeHHE
OuinmrenHa 11 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenne cBeta (B YAaCTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAOIIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BousiHOBBIE cBONCcTBaA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIM3aIlMu JABWXKYyIIeWcs dactuibl. KopmyckymspHo-
BOJTHOBOM Ayanu3M. J{udpakius 3JeKTpOHOB Ha KpHUCTaIax.

Cneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eiizenbepra.

TexHuuecknue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHEUHasi Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeETHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBEIIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.



Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenune nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO/T OT HAMPSIKECHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOEHUs aroMma. I[lnaHerapHas Mozenb aroma
Pezepdopna.

[Toctynater bopa. M3nyuenue u noriomieHre GoTOHOB MPH MIEPEXOE aTOMa C
OJIHOTO YPOBHSI DHEPTUU HA IPYTOM.

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHndeckrue yCTpOMCTBAa M TEXHOJOTMYECKUE IMPOLECCHI: CIIEKTPaJbHbINA
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbsita Pezepdopaa.

HaGronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

Onpenenenne JIMHBI BOJHBI JTJA3€PHOTO U3TYUEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

Habronenue TuHeHyaToro CexTpa.

HccnenoBanue cnekTpa paspeKEHHOI0 aTOMapHOTO BOAOPOJAA U U3MEPEHHUE
nocrosiHHoi Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. U3oronsl.

PanunoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paJMOAKTUBHOIO pacmnaaa. PaguoakTUBHBIE HM30TONBI B TMPHUPOJIE.
CBoiicTBa MOHHU3UPYIOUIETO H3Ty4YeHUs. BivsHUE pagrOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. DKOJOTHMYECKUE ACIEKThl Pa3BUTHS
AIEPHON IHEPTETUKHU.

Metonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNTOHBI.
IIpencraBnenne o CrangaptHoi Moenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npegenamu CrtaHmapTHOM Mojenu. TéMmHas martepuss U TEMHaA
SHEprusl.



EnauHcTBO Qu3nueckoil KapTUHBI MHPA.

TexHuyeckne yCcTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/iepHblil peakTop, TEpMOSIACPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCHask ToMorpadus.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIOJIb30BAaHUEM JI03UMETPA.

N3y4yenune noriomeHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU MJIE OOBACHEHHS TMPHUPOJIBI
KOCMUYECKHX 0OBEKTOB.

Metonbl acTpOHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAIUOTEIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHUSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Comnnue. ConmHeunast akTUBHOCTD. McTounuk sHeprun CoHua u 3BE3.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3MbI TJIABHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PEnMuKkTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus: 3BE31HOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUH TSI ONPEIeSICHHs TTOJI0KEHUSI HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/bI.

HaGmonenuss B Teneckon JIyHbl, TIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUU.

Pu3nvecKuil NPaAKTHKYM.



Crioco0b! u3MepeHnst GU3NYECKUX BETUUMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
IU(POBBIX HW3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
O1eHKa rpaHuI] HOTPEUTHOCTEN.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUUA  3aBUCHMOCTEU
(¢u3nYeCKUX BEIMYUH, NPOBEPKA MPEAJOKEHHBIX TMNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUYECHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o0maroniee NOBTOPEHUE.

OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MounekynsipHas GU3MKa U TEPMOJUHAMUKAY, « DNEKTpoAUHAMUKay, «Konebanus n
BOJIHBDY, «OCHOBBI CHENUAIBHOW TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKIY.

Ponp ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3THUECKOM cpepax AesITeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHM B COBPEMEHHON HAyYHOM KapTUHE MUpa, 3HAYCHHE OIHCATEIBHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIIBHOW W MPOTHOCTHUYECKOW  (DyHKIIMIA
(bu3nueckoil Teopuu, poiib GU3HNUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHIA
0 (u3MUYeCKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmubie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 00068 HAYUHOZ20
no3HanuA: SBICHUE, HAY4YHbIH (akT, rumnoresa, (pusnyueckas BEIUUYHMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, ITUppoBas 1adopaTopusl.

Mamemamuka: peEUICHUE CUCTEMBl YypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJE€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 3JIeMEHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYrOJIbHHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

Buonozua: >nexktpuueckue SBJICHHUS B JKUBOM NpuUpoje, KoseOaTelbHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TIPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIEeH  Ccpejpbl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU

MIPUPOJIE.



Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTATMYECKON PEeIIETKU, CIEKTPATbHbIA aHaIN3.

T'eocpaghua: wmarHuTHBIE TMOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHHE TMIOCTOSIHHBIX MArHUTOB, JJICKTPOMAarHUTOB,
ANIEKTpOJBUTaTENb SIKOOM, TeHepaTop MEPEeMEHHOI0 TOKa, WHAYKIIMOHHAS IeYb,
JIMHUU 3JIEKTpONepeiay, dJIEKTPOABUTATENb, pajgap, PaAUuONPUEMHUK, TEICBU30D,
anTeHHa, TtenedoH, CBU-meub, ynabTpa3ByKoOBas JUArHOCTHKA B TEXHHKE,
MPOCKIIMOHHBIN almapar, BOJOKOHHAs ONTHUKA, COJIHEUHAsl OaTapesi, CITyTHUKOBBIE
MPUEMHHKH, sAJI€pHAs SHEPTeTHUKA U IKOJIOTUUECKUE ACTIEKThI €€ pa3BUTHSL.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
O®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMsS YydyeOHoOro mnpeamera «Duszukay
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIPaBIICHHI
BOCHUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e c(hopMUPOBaAaHHOCTH TPAKTAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUKUCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATh C  COLMAIbHBIMHM  HHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTaApPHOUW U BOJIOHTEPCKOM €SI TEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.



JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIOCOOHOCTbH OIEHMBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIAJIa B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOT0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYas JCTETUKY HAyIHOTO

TBOPYECTBA, PUCYIIETO (PU3HUECKON HAYKE.
TPYAOBOr0 BOCIIUTAHUS:

e HHTEpEC K pa3nuyHbIM cepam npodecCuoHaNbHON JNeSTEILHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBEpPIIATh OCO3HAHHBIN
BBIOOp Oyayuel mpoeccuu U peam30BbIBATh COOCTBEHHBIE KU3HEHHBIE
TUTaHBI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCcTH
(GU3HUKYN Ha MIPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHHUS:

e Cc(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYpHI, OCO3HAHHE TI00ATHHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

e IUIAHMPOBAHHE U OCYILIECTBICHHUE JEHCTBUN B OKpYXarouleil cpeie Ha
OCHOBE 3HaHUS 11eJIel YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;

e pACIIMpPEHHE OMbITA JEATEIHHOCTH SKOJOTHYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3MKe.

LHEeHHOCTH HAYYHOI0 MO3HAHUSL:

e c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GUZUUYECKOIN HAYKH;

e OCO3HAHWE ILIEHHOCTH HAyYHOH AESITeNHbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4eHUS (PU3UKHA OCYIIECTBISATh MPOCKTHYIO M HCCIEI0BATEIBCKYIO
NeSITeIbHOCTh UHIUBUYaJIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
e CAMOCTOSITEILHO (OPMYJIUPOBATH W  aKTyaJu3UpoOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpENCNATh LEIH ACATEIbHOCTH, 3a/aBaTh MapaMETPbl U KPUTEPUU HX
JTOCTHKEHHUS,
e BBIBJISATH 3aKOHOMEPHOCTM M TPOTUBOPEUMSI B PaCCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSX;



pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIu3a UMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JE€ATEIIBHOCTb, OIIEHUBaTh COOTBETCTBUE
pE3yNbTATOB LIEJSIM, OLIEHUBATh PUCKHU MOCJIEICTBUI J€ATEIbHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHSIX pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITIOUEBBIMU TIOHATHIMH U METOJaMHU
buznueckoil HayKu;

BIAJE€Th  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENLCKOM U MPOEKTHOMN
JESATENIBHOCTH B 00JIaCTU (PU3UKHU, CIIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (PU3HUecKoro
COJIEpKaHusl, MPUMEHEHUIO PAa3INYHBIX METOI0B MTO3HAHUS;

BIAJCTh BHUJAMH JIEATEILHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETalUU, MPeoOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX
CUTyallUsIX, B TOM YHCJIe MPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIacTH
bu3uKy;

BBISIBIIATh TIPUYHWHHO-CIICICTBCHHBIC CBS3M M aKTyaJIHM3UpOBaTh 3aaady,
BBIJIBUTATh THUNOTE3y €€ pelIeHus, HaXOAUTh apPryMEHTHl  JUIs
JTIOKA3aTelIbCTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peIIeHNUS;

aHAIIM3UPOBAaTh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JTOCTOBEPHOCTH, POTHO3UPOBATH N3MCHECHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aayll B 00pa30BaTEIHHOMU
NEeATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;
BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HABBIKAMU NIOJyYeHUS! UHPOpMAaIK (PU3HUECKOTO COACPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATh TOUCK,
aHalW3, CUCTEMATU3AIMI0 M WHTEPHPETALUI0 HH(POpPMALMU Pa3IUYHBIX
BUJIOB U (DOpM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;



UCMOJIb30BaTh CPEACTBA HH(MOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B  PEUICHMH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U
OpPTraHU3aIlMOHHBIX 3a7ad C CcOOJIoeHuEeM TpeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, PECypcocOepeKeHusl, MPaBOBBIX U
THYECKUX HOPM, HOpM HH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAEP)KaHUS B pa3iIMyHBbIX (popmaTax c
y4€TOM Ha3Ha4yeHHs HH(OpMAIMK ¥ LEJNEeBOM ayIuTOpuu, BBIOUpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

OCYIIECTBIATh OOIIEHWE Ha YpokKax (HU3MKM U BO BHE-YpPOUHOU
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(MDIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JOTUYHO W3JIaraTb CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHAHOW U UHAUBHUYaJIbHOU
paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, pacIpelessiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXKJOr0 y4acCTHUKA KOMAaHAbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/ularatb HOBBIE IIPOEKTHI, OLICHWUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENBHO OCYIIECTBIIATH TO3HABATENBbHYIO AESITEIBHOCTh B 001aCTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKOM pabOThl ¢ YYETOM HMMEOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacimupsTh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;



JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0cTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO IPYAULUUA B 00JIaCTH
($u3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pedIeKCHMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHUI;

MCIIOJIB30BaTh MPUEMBI pePIICKCHUH ISl OLIEHKU CUTYaIlH, BHIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTHl JIPYTHX MpPU AaHAJIW3€ pPE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MIPUHMMATh MOTHBBI M apryMEHTBI JIPYTUX IPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mporecce moCTHXKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI TIO
buszuke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 0O0yYaroluxcs

COBEPIIICHCTBYETCS OYMOIIMOHATBHBIH WUHTECIIICKT, IIPEIOJIarafo TN
c(hOpMHPOBAHHOCTH:
e CAMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHHMSI,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;



COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUS C APYTMMH JIOJIbMU, 3a00TUTHCS, MPOSBISTH HHTEPEC U
paspemiath KOH(GIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xon1ty oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HAUYEHHUE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHON H
IPOTHOCTHYECKOW ~ (PYHKIMH  (U3MYECKON TEOpUM —  MEXAHMKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (PM3UUEeCKUX TeJl U MPOIECCOB
(sBNIEHMI): MHEpLUATIbHAS CHCTEeMa OTCuéTa, aOCOJIIOTHO TBEPAOE TEINO,
MaTepHuaibHas TOYKA, PABHOYCKOPEHHOE JBUKEHUE, CBOOOJIHOE MaJCHHE,
aOCOJIFOTHO yTIpyras jaedopmalus, aOCOJIOTHO YIPYroe W abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJIEM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAITMYECKOTO) TeJa, UealbHbIM ra3, TOYCUHBIN 3apsij, OJJHOPOIHOE
AIIEKTPUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKECHUS, (POPMysbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMelIeHus,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAaHUYECKOU
DHEPIr'uH, CBsI3b PabOTHI CHUJIBI C U3MEHEHHUEM MEXaHUYECKOW JHEpPTruu,
YCJIOBUSI paBHOBeCHUs] TBEPJAOro Tejia), MpPH HTOM HCIOJIb30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
bu3MYecKuX 3aKOHOB: TpeoOpazoBaHmii ['amuiesi, BTOPOr0 W TPETHETO
3aKOHOB HBIOTOHa, 3aKOHOB COXpaHEHUsS HMITYJbCa M MEXaHUYECKOU
AHEPI'uH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoJeKyIsipHOW GU3UKA U



TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS WJCAIBHOTO Ta3a CcO CpeaHen
KMHETUYECKOW SHEpPruer TEIJIOBOTO IBWKEHHS M KOHLEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
SHEPruel TEMJIOBOTO ABMXKEHUS €r0 YacTHll, CBSI3b JIABJIICHUS UACATbHOTO
raza C KOHILEHTpalMell MOJIEKYJl M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knamneipona, TMepBbld 3aKOH TEPMOIAWHAMHKH, 3aKOH
COXpaHEHUs] PHEPTrMU B TEIJIOBBIX MpoOIeccax), MPU 3TOM HCIOIb30BaATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIUIN CYNEPHO3UIMHU DICKTPUUECKUX
MoJIeH, IPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
Henu W Uil 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH JIxoyns—Jlenua,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE MPOIECCHl M SBICHUS, UCHOJb3Yysl BEIUYUHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Jla U CUCTEMBI TEJ, CHUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
cuia TSKECTH, Cujla YOPYroCTH, CHJIa TPEHHS, MOIIHOCTh, SHEPrus
B3aMMOJIEUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPTUs HJICATBLHOTO
OJIHOATOMHOTO Ta3a, paboTa UACANTbHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJ naeanbHOro TEmIOBOrO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaMpsHKEHHOCTh AJIEKTPUUYECKOTO TMOJIs, HAMPSHKEHHOCTD MOJIs TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
ANEKTPOCTATUYECKOTO TOJIsl, Pa3HOCTh MOTEHIMATIOB, 3JEKTPOIABUKYIIAs
cuia, CUjia TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHHME  y4YacTKa  LENu  C
MOCJIEA0BATEIBLHBIM U MapalICIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPTHUS
AIEKTPUUYECKOTO TOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXaHMYECKOE JIBMKEHUE, TEIJIOBOE JIBMXKEHHWE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE ¥ KPUCTAILTN3alsl, HAaPaBIeHHOCTh



TEIJIoNepeaun, MEKTPU3aLUs TeN, SKBUIMOTEHIMAILHOCTh TOBEPXHOCTH
3apsKEHHOTO MTPOBOJTHUKA,

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JPYToM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBUCUMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTh  BBIBOABI 10  pe3ysibTaram
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, IMPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOU
TUIOTE3bI;

coOJTI01aTh MpaBMiia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOTO  OSKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIE 3aJlayd C SBHO 3a/JlaHHOW M HESIBHO 3aJIaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUl MPU UCIOJIb30BAHUM MATEMaTHYECKUX METOJO0B PEIICHHs 3aiad,
MPOBOJUTH PACUETHl HA OCHOBAHWW UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yibTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HBIX pa3leyoB Kypca PU3UKH, a TAK)KE UHTETPAIlMU 3HAHUN U3 APYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS g OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MIPUBOJINUTH IPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YUCHBIX-(DHU3HUKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOLIEro MHUpA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHA;



aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
JEATCIbHOCTH YeJIOBEKAa, CBSI3aHHOM C (U3MYECKUMHU IIPOIIECCaMU, C
MO3UIIMHI AKOJIOTHUECKON O€301MaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAYKM M TEXHOJOTHM JUIsl JAJBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI padoThl ¢ MHpopManmen (Guznueckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKA, TNepepabOTKU M MOpeabsSBICHUS Yy4eOHOU U
Hay4YHO-TIOMYJIIpHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMaruu, TMOJYYCHHONM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKHU
aHaJIu3UpOBaTh  MOJydyaemMyr  WH(OpMalMilO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE WMEIOIIUXCS 3HAHWN, TaK U HAa OCHOBE
aHaJu3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBJIATH OpTraHU3allMOHHbBIC u T03HaBaTEIbHbIC YMEHUSA
CaMOCTOSITEJILHOT'O TPHOOPETEHMUST HOBBIX 3HAHUH B IIPOIIECCE BHITIOJIHCHUS
MPOEKTHBIX U Y4€OHO-UCCIEA0BATEIBLCKUX Pa0oT;

paboTaTh B TpYyINE C HCIOJHEHUEM pPa3JIMUYHBIX COILUAJIBHBIX POJIEH,
IJIAaHUPOBATh PabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACISITh ACATEILHOCTD
B HECTAHJAPTHBIX CUTYalMsAX, aJ€KBAaTHO OIICHUBATh BKJaJ KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM TPOOJIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyayiie npodecCuOHAIBHON NeATeIbHOCTH T10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUUECKOU, TEXHOJIOTHUECKOMU, COITMATLHOM
U ATUYECKOM cdepax AesTeTbHOCTH 4YelIOBEKa, POJib U MECTO (hU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HAUEHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOW H
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DJIEKTPOJUHAMHUKH,
CHELMATIbHOM TEOpUHM OTHOCUTENIbHOCTH, KBAHTOBOM (DU3UKH, POJIb
¢bu3nyeckoil Teopud B (POPMHUPOBAHUHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHUHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;

pa3iauyaTh yCIOBUS MIPUMEHUMOCTH MOJIeel PU3NIECKUX TeJ U IPOLECCOB
(s1BJIEHUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHUYECKHUE KOJIEOaHUs, MaTEeMaTUYECKUN MAasITHUK, WJI€aJbHBIMI



PY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJIeOaTeNbHbIN KOHTYp, TOHKAS JIMH3a, MOJIeNIel aTOMa, aTOMHOTO sJipa U
KBaHTOBOW MOJIEJIH CBETA;

pa3nuyuaTh yCIOBUS (TpaHUIBl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWU, npaBuwio Jlenma, cBsizp  OJIC
CaMOMHAYKIIMM B DJJIEMEHTE J3JIEKTPUYECKOM LENU CO CKOPOCTBIO
WU3MEHEHUS CUJIbI TOKA, IOCTYAThl CIELUAIbHON TEOPUH OTHOCUTEIbHOCTH
OUHIITEHA);

aHaJIN3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOJIB3YS
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JIs
¢dotorddekra, nepBblii U BTOpOH 1ocTynarsl bopa, pUHLIKI COOTHOIIEHHUS
HeonpenenéHHocre ['elizeHOepra, 3aKOHbI COXpPAHEHHUs 3aps0BOrO H
MacCOBOT'O YHCEJI U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmana);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIONb3Yys BEITUYMHBI:
HaIMPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHYECKOTO
NOJIs, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOIABIKYILNAS CHJIA, WHIYKIIMS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cuja AMmepa, UHAYKTHBHOCTD,
AJIEKTPOJIBIKYILAs CHJIa CAMOMHAYKLMH, SHEPTUs MArHUTHOTO IOJIs
IPOBOJIHUKA C TOKOM, PEJISITUBUCTCKUM UMITYJIbC, TOJTHASI SHEPT UL, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUA U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO
W 3apsij SiApa, SHEPTUS CBSI3U Apa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
3JIEKTPOMArHUTHasl MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, UHTEP(EePEeHIIUS
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
raMmma-usiaydeHue saep, Pu3ndecKre NPUHIUIBI CIEKTPATbHOTO aHaIu3a U
paboThI N1azepa;

OTIpEJICNISITh HAIpaBICHUE WHIYKIIMA MAarHUTHOTO TIOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;



IIPUMEHATH OCHOBOIOJIATAIOIIME ACTPOHOMHUYECKUE IOHATUSA, TEOPHUH U
3aKOHBl JUId aHauu3a U OOBSICHEHMs (U3NYECKUX  IPOLIECCOB,
IIPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOJIIOLUHU 3BE3/] U BeelleHHO;
IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM IIPSIMBIX HW3MEPEHUW, IPH O3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBUCHUMOCTH
¢uznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEPEHUs, OLIEHUBAaTh aOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYCHHBIE PE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIOTE3B;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJIr01aTh NpaBuiia 6€301acHOro TPY/1a MPU IPOBEIECHUN UCCIIEI0BAHNIN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW WM HESBHO 3aJaHHOU
(Gu3MUecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUYECKUX TEOpUi
OpU  HUCIOJb30BAHUM MaTeMaTUYECKUX METOJOB pELICHUd  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHUWU UMEIOIIUXCS JAaHHBIX, AaHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOIYYEHHBIX
pe3yibTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PaCCyKJICHUI ¢ ONIOPOil HA N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS g OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;



IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIErO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
JICSITEIBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpolieccaMu, C
HO3ULMI 3KOJOTUYECKON O0€30IaCHOCTH, MPEACTABIECHUI O palliOHAaIbHOM
IPUPOJIOTNIOIB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKM M TEXHOJIOTMH JUIs JAJbHEHMIIErO0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCIHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOU MH(pOPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUH
uHpOpMallMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMyro  HMHQOpMAIMIO U  OLIGHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUU;

HPOSIBIISIT OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITENILHOTO MTPUOOPETEHUSI HOBBIX 3HAHUH B MTPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIeN0BaTENbCKUX PaldoT;

paboTarh B TpyNIlE C HMCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy TPYIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATh BKJaJ KaXIOTrO W3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpUBaEMO MPOOIIEMBI;

IPOSIBISATE MOTUBALMIO K Oyayiiend npodhecCUuOHATBbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENIa 5
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocToSIHHBIN NEKTPUUYECKUI TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKyM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
93 MexaHnYeCcKre U JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Uroro no pazaeny )
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Uroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Koutpoabhbie  TIpakruyeckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenr
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1
pupojie
5 HayuHbl1if MeTO1 TO3HAHUS 1 METO/IbI 1
uccleoBaHus PU3NUECKUX SIBICHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoasl. Habmonenne u 1
OKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 n3MepeHns HU3NIECKUX 1
BEJINYHH
AOGCo0THAs M OTHOCUTENIbHAsS
5 HOTPEIIHOCTH U3MEepeHu pruznueckux 1
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uku B pOPMHUPOBAHUHN COBPEMEHHOMN 1
HAyYHOU KapTUHBI MUPA, B TPAKTUIECKON
JESATEIBHOCTH JIIOJEH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuera. OTHOCUTENBHOCTD 1

MCXaHHUYCCKOI'O ABMKCHUA. HpSIMa}I n
06paTHa;1 3aJa4yu MCXaHUKH




Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
MIPOEKLMU HA OCH KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX mpoekuuu Ha OCHU KOOPIUHAT

PaBHOMEpPHOE ITPAMOJIIMHEMHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMelieHnii 1 CKOpOCTeH.
Pewenne 3anau

HepaBHoMepHOe nBH>keHHE. MrHOBEHHas
CKOpocTh. Y ckopenue. [Ipsamonuneitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucaHue NpsIMOJIIMHEHHOTO
JBUKECHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE MajieHne. Y CKopeHue
C¢BOOOIHOTO MaJEHNA. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

14

15

16

JIBm>xeHue Tesa, OpOIIeHHOTO MO/ YTIJIOM
K TOPU3OHTY

KpuBonuneiinoe nBuxeHue. /[uxenne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepron u yacrora.
[{eHTpOoCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHE

KonTpomnpHas pabota mo Teme
"Kunematuka"




IIepssblit 3axk0oH Hprorona. MHepunansubie
cuctemsl orcyéra. [TpuHnmn

17
OTHOCHUTEJIBbHOCTH [ ammtes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

18 Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Hrrotona

20 [Tpunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha IpUMEHEeHne 3aKk0HOB HhroTOHA
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOW MacChl

29 Cuiia TSKeCTH U yCKOPEHHE CBOOOHOTO
aICHUs
JIBrm>keHre HeOECHBIX Tell U UX

23 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3akoHbI Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BusbI cun

25 TpeHus. JIBUKEHUE B KUIAKOCTH U Ta3e C
Y4E€TOM CHJIBI COITPOTUBIICHUSI CPEIIBI

26 Hanenue. ['ugpocraruueckoe JaBjieHUE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEIIO.

27 [TocTynaTenbHOE U BpamaTenbHOe

JABWIKCHUC TBCPAOTO TCJIa




28

MomeHT cHiIbl OTHOCHUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LIeHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunael paBHOoBeCcHs

30

31

Penrenue 3amau

KoHTpoinbHas pabora 1o Teme
"Iunamuka. CtaThka TBep10ro Tena"

32

NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBI MaTEPUAIIBHBIX TOYEK. Teopema
0 JIBUYKEHUH LIEHTpa Macc

33

34

35

NmMnynbe cuiibl 1 M13BMEHEHUE UMITYIIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKEHIE

MomeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpeICTaBICHUE padOTHI CUIIbl. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKH




38

HOTGHLII/IaJILHBIe 1 HCIIOTCHIIMAJIBbHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpPIus. BTOpaH
KOCMHYECCKaAsA CKOPOCTh

39

TpeTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa60T51 HCIIOTCHLMAJIBHBIX CHJI C
W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyium 1 uieaibHOM
KUJIKOCTH

41

42

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"

PazButHe npeacraBiaeHuit o mpupoie
Ter1oThl. OcHOoBHEIE Ton0xeHusas MKT.
Juddysus. bpoyHoBckoe ABMKEHHE

43

Ctpoenue ra3000pa3HbIX, KUIKUX U
TBEPJIBIX TeJ. XapakTep ABMKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BELIECTBA

44

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KomuectBo BemectBa. IlocTosiHHas
ABoraapo

45

46

Temneparypa. TemnoBoe paBHOBecHE.
[lIkana [enbcust

Pemenue 3amau

47

48

NneansHerlii ra3. 'a3oBble 3aKOHEI

VYpasaenue Menaeneesa-Knaneiipona.
Pewenune 3anau




49

AbcomoTHas TeMieparypa. 3aKoH
JanpToHa

50

51

52

W3onporeccel B naeanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['paduueckoe npeacTaBiIcHUe
U30TIPOIIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

OcnoBHoe ypaBHeHue MKT

53

54

55

Pemenue 3amau

CBs13b a0COIIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
CcpeHel KHHETUYECKON dHepruei
MOCTYNATEeNFHOTO TEIJIOBOTO JBUKCHHUS
e€ yacTull

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUM
o teme "OcHoBsl MKT"

56

57

KontponbHas padota o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBul i T/ cuctemel.
Bremnune 1 BHyTpEeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl kak cpegHue
3HA4YCHUS BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOIMHAMUKH.
Camonpoun3sBoiibHas penakcarus T /]
CUCTEMBI K TEIUNIOBOMY PaBHOBECHUIO




59

Monens naeansLHOr0 rasa B
TepMOJIMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH ITOU MOJCIIN

60

61

62

63

Ypasuenune Menneneesa-Kianelipona u
BBIPAKEHUE U1l BHYTPEHHEN SHEPrUU

Bripaxkenue aJisi BHyTpeHHEU SHepruu
OJIHOATOMHOTO HJIeaIbHOIO Trasa.
KBasucrarudeckue u HeCTaTHUECKUE
IIPOLIECCHI

DnemMeHTapHas paboTa B TEPMOAHMHAMHUKE.
Boruncnenue paboTsl 1o rpaduky
npolecca Ha pV-auarpamme
Temonepeaaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepIIeHHs paOOTHI

64

KonBeknuus, TEmIonpoBoHOCTb,
W3JIy4YEHHE

65

66

67

KonuuecTBo Temnotel. TemoémMKocTb
Tena. Y 1eIbHas U MOJISIpHAs
TEIUIOEMKOCTH BEHIECTBA. Y IeNIbHAs
TEIUI0Ta CrTOPaHus TOIJIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

[TonsiTne 06 anuabaTHOM mpoIiecce.
IlepBrIil 3aKOH TEPMOAMHAMUKHU

68

KonuuecTBo TeminoTel 1 paboTa Kak Mephl
W3MEHEHUs BHyTpeHHeM sHepruu T/1
CUCTEMBI




69

BTopoii 3aKOH TEpMOIMHAMUKH JUISL
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpatumocTs NpupoaHbIX
IPOLIECCOB

70

[IpuHIMITBI AEACTBUS TEIJIOBBIX MALIWH.
KIT/

71

72

Maxkcumanbroe 3Haueraue KITJI. Ilukn
Kapno

Pemenue 3amau

73

DKOIOrNYECKUE aCIIEKTHI UCITOJIb30BaHMUS
TEIUIOBBIX nBHTaTteieii. TemnoBoe
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl

74

75

Pemenue 3amau

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM
o teMe "TepmoauHamuka. TerioBsie
MAaIIvHe!"

76

77

78

KonTponbHas pabora no teme
"Tepmonunamuka. TeniaoBbie MaTuHbI"

[TapooOpa3oBaHue U KOHICHCAIIUS.
Hcnapenue u kutieHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

HacpilieHHbIe M HEHACHIIIIEHHBIE Maphl.
KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUS HACKIIIEHHOTO Mapa OT
TEMIIEPATYPBl, UX HE3AaBUCUMOCTE OT
00BbEMa HACHITIIEHHOTO TIapa.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT
JAaBJICHUA B  KUAKOCTU




Brnaxxnocts Bo3yxa. AGCOTIIOTHAS U

7 OTHOCHUTEJIbHAS BIAXKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucraminueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB

82 [InaBnenue u xpucraumsanus. Y geybHast
TeruioTa miasneHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHne

83 u ckarue. Casur. Monyns FOnra. TIpenen
yrnpyrux aedopmariuii
TemioBoe paciivpeHue KuaKOCTel u

84 TBEPABIX Te. AHTAPMOHHU3M TETIOBBIX
KoJIeOaHUH YacTHI] BEIIeCTBA

85 [TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoiax

86 YpaBHEHHE TEIUIOBOTO OamaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunspuele siBnenus. Jlapnenne noa
HCKPHUBJICHHON TTOBEPXHOCTHIO )KHUIKOCTH.
®opmyna Jlamnaca
O0001IeHne 1 cUcTEMaTU3aINS 3HAHUI

89 1o Teme "ArperatHbie COCTOSTHUS
BemecTBa. PazoBble NEPexoapl”
KonTpomnpHas pabota mo Teme

90 "ArperaTtHble COCTOSIHHSI BEIIECTBA.

®da30BbIe IEPEXO0bI"




91

OnexTpuzanus Tea U €€ IposBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUYECKUX 3apsoB. [IpoBoHUKH,
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

92

DneMEHTApHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpPaHEHUs DIEKTPUIECKOTO
3apsaaa

93

94

B3anmoperictue 3apsnoB. Todyeunbie
3apsasl. 3akoH Kynona

Pemenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

97

98

Hanpsi>k€HHOCTB JIEKTPUYECKOr0 MOJIs.
[TpoOubiii 3apsn. JInHUM HAMPSHKEHHOCTH
aneKTprudeckoro nosst. OqHOpPOIHOE
ANEKTPUYECKOE MOJIE

IToTeHIIManbHOCTD DJIEKTPOCTATUYECKOTO
noJis. Pa3HOCTh OTEHLIMAIOB U
HalpsKEHUE

IloTeHumanpHas SHEPrus 3apsaa B
3JIEKTpOCTaTUUeCKOM Mose. [loreHnnan
3JIEKTPOCTATUYECKOTO OIS

99

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
MIOTEHIUAJIOB JUJIS JJIEKTPOCTATUYECKOT O
0JIS

100

101

[IpuHIUIT CyIepIIO3UIINH SIIEKTPUYECKUX
noJien

Pemenue 3amau




ITone Toueunoro 3apsna. [lose

102 .
PaBHOMEPHO 3apsKEHHOU cepbl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO

103 00bEMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TII0CKOCTH

104 [TpOBOTHUKH B AJIEKTPOCTATUYECKOM
noJie. Y CJI0BHE paBHOBECHS 3apsI0B

105 JIMdIIeKTpUKY ¥ OJTYIPOBOAHHUKY B
3JICKTPOCTATHYECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
TJIOCKOTO KOHJICHCATOpa

107 [TapannenpHOE COeTUHEHNE
KOHJICHCATOPOB

108 ITocnenoBarenpHOE COENUHEHNIE
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEeHHOr0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B
OJTHOPOTHOM JJIEKTPUIECKOM TI0JIe

112 Pemenue 3amau

113 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
o Teme "DieKkTpuueckoe mnoie"

114 KoHnTtponbhas paborta o teme
"OnekTpuueckoe nose"
Cwia Toka. ITocTosTHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBaHUS TOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa




116

Wcrounuku Toka. Hanpsxenue nu 9/1C

3akon Oma 1S yyacTKa Lenu.

117
DNEKTPUUECKOE CONIPOTUBIIEHHE
3aBHUCHUMOCTb COIIPOTUBIICHHS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTHHBI
U TUIOIIAIU TIONIEPEUHOr0 CEUCHUS

119 VenpHO€ CONMPOTUBIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarensHOE, MapamiebHOE,
CMEIIaHHOE COSMHECHUE TIPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKHUX
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau

123 PaGota snexkTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenua

124 Pemenue 3amau
MOIIHOCTB JIEKTPUYECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIEIsIeMas Ha
pe3ucrope

126 Pemenue 3amau

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHHE
HMCTOYHUKA TOKA

128 3axoH OMa a1 OJTHOM (3aMKHYTOM)
AIIEKTPUYECKON LIETTH

129 Pemenue 3amau

130 MOIIHOCTh HCTOYHHKA TOKA

131 Kopotkoe 3ambikanue




132

KOHZ[GHC&TOP B IICIIM IIOCTOSAHHOI'O TOKa

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTossHHBINM
ANIEKTPUYECKUM TOK"

135 Pemenue 3anay no teme "IlocTostHHBIN
ANEKTPUUECKUHN TOK"

136 Pentenue 3anaud mo teMe "I1locTOAHHBINM
SJIEKTPUYECKUM TOK"

O06001eHne U cucTeMaTu3aus 3HaHUK

137 1o Teme "I1OCTOSTHHBIN JEKTPUUCCKUN
TOK"

138 KonTponpHas padboTa mo Teme
"ITocTosIHHBIN AMEeKTpUYECKUil TOK"
OnexTpuyeckas IpoOBOIUMOCTb

139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUUECKUI TOK
B MeTajutax. CBEpXIPOBOIUMOCTh
DJEeKTpUYECKUi TOK B pacTBOpax M

140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI
Ddapanes 1715 27IEKTPOIU3A

141 DneKkTpuuecKkuil Tok B razax. [lnazma

142 DNEeKTpUYECKU TOK B BaKyyMe.
Baxyymubie pr0Oopbl

143 DNEKTPUYECKUH TOK B TIOIYIPOBOJHUKAX

144 [TorynpoBOTHUKOBBIE TPUOOPHI
Pu3nUeCcKuil IPAKTUKYM I10 TEME

145 "M3mepeHue cuiibl TOKA U HAPSHKEHUS B

LIENHU MIOCTOSIHHOTO TOKA MPH MOMOILHU
AQHAJIOTOBBIX U IIU(PPOBBIX




146

U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C ITU(POBOI JTabopaTopuei
no usuke. [Ipumepsl u3mepenus
(bu3NYECKUX BEIIMYUH MPH ITOMOIIU
KOMITBIOTEPHBIX JATYUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue HepaBHOMEPHOTO JIBUXKEHUS C
LEJIbIO ONPE/IENICHNS MTHOBEHHOMN
ckopocth"

147

148

149

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBMDKEHUH 10 HAKJIOHHOM IJTOCKOCTH"
nu "HccnenoBanue 3aBUCUMOCTH IyTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
IBUKEHUN"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue yckopeHHs cBOOOIHOTO
nageHus" win "M3ydenue nBUKeHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCKul TPAKTUKYM 110 TEME
"N3y4yeHue OBUKEHUS Tela 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIO
ckopocThio" unu "Hecnenosanue
3aBHCUMOCTH NEepHOAa 00paIeHUs
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHne paBHOAEHCTBYIOIIEH CUIIBI




151

152

MIPH IBMKEHUH OpYCKa 10 HAKIIOHHON
mnockoctu" unu "IIpoBepka runotessl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIOPYTOCTH, BOZHUKAIOIIUX B IIPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
iy "M3yueHne NBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuii 0J10K"

Ou3nyecKkuil MPakTUKYM 0 TEME
"U3mepenue ko3P uirienTa TpeHus mno
BEJIMUMHE YIIIOBOTO KO3(puirenta
3aBucumoctu Frp(N)" nnu
"UccnenoBanue ABMKEHUs OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU € IIEPEMEHHBIM
kod(ppunmenToM Tpenus" unu "N3ydyenue
JIBIDKEHUS TPpy3a Ha Baly C TpeHueM"

153

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUii paBHOBECHUS
TBEPAOIO TeJA, UMEIOLIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILTENHOB U pacuéT cuil ynpyrocru"
M "M3ydenne ycToMunBOCTH TBEPAOTO
T€Ja, UMEIOLIETO0 IUIOIAa b ONoph!"

154

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHne UMITyJibca Tena Mo




155

TopMo3HOMY yTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETTN
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TATH"
unu "CpaBHeHHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" WM
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIPU YIPYTrOM B3aUMOJEHCTBUU" WU
"N3MepeHue KHHETUYECKON S3HEPTUH Tea
110 TOPMO3HOMY ITyTH"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3y4yeHne n30TepMUUYECKOTO Mpoliecca
(peKOMEH1I0BaHO HUCIIOIb30BaHHE

1 ppoBoi 1abopaTopun)" WiIH
"N3yuenune n30X0pHOTo Mporecca" uin
"N3y4yenue nzobapHoro mnpoiecca’ Uiu
"[IpoBepka ypaBHEHUSI COCTOSAHUS"

156

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue yaenbHoi TernaoéMkoctu"
i "HccnenoBanue mpoiiecca OCThIBaHUS
Bemectsa" nmnn "McciaeqoBanue
aauabaTtHoro npouecca” unn "M3ydenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEH"

Pu3n4eCKUu IPAKTUKYM I10 TEME
"HM3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
*uakocrei" wim "M3mepenue yaenbHOU
TEIJIOTHI TIJIaBJICHUS Jibja" WIN
"N3y4yeHue CBOMCTB HACHIIIEHHBIX TapoB"




win "M3mepenne abCoMOTHON BIaXHOCTH
BO3/IyXa M OI[CHKAa MacChl IIapOB B
nomerieHun". M3mepenne ko3 puinmerta
MOBEPXHOCTHOTO HATSDKECHUS

158

159

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habntonenue npeBpaiieHus 3JHepruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroguona’ win "M3ydyenue
MIPOTEKAHUS TOKA B LIETIH, COJIePIKAIIICH
KoHjaeHcaTop" unu "Pacnpenenenue
PA3HOCTH NMOTEHIMATIOB (HAIIPSLKEHUS )
MIPH TIOCIIEIOBATEIIHHOM COEAMHEHUHN
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBaHre CMEMIAHHOTO COEIMHEHUS
pe3uctopoB" unu "M3Mepenue yienpHOTro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
OT HAMPSDKEHUS! I71S1 JIaMIThl HaKaIMBaHUs"

160

Du3nUeCKUu IPAKTUKYM I10 TEME
"Habnronenue anektponusa’ wim
"N3mepenue 3apsijia 0OJHOBAJIEHTHOTO
rnoHa'" wim "UccienoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIepHON XapaKTepUCTUKU Auojaa"

161

Peseprubrit ypok. O6001eHue 1
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"KunemaTuka"




162

PesepBHeiit ypok. O600IICHHE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"naamuka"

163

PesepBHeiit ypok. O600ICHHE 1
cucremMatru3sanus 3HAHUH 110 TEME
"Cratuka TBEpaO0TrO Tena"

164

165

166

PesepBHbIil ypok. O0001ICHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOMN
Teopun"

PesepBuslit ypok. O60011eHNE U

CUCTEMATHU3aIUs 3HAHUHN 10 TEME
"TepmonuHamuka. TeniaoBble MalIMHbL"

167

Peseprubiit ypok. O60011eHIE U
CHCTeMaTH3alus 3HaHUH 110 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoas”

168

Peseprubiit ypok. O60011eHIE U
cucreMarmu3sanus 3HAHUH 110 TEME
"Onextpuueckoe nomue"

169

Peseprubrit ypok. O6001eHue 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"TIoCTOSIHHBIN 2IEKTPUYECKUNA TOK"




PesepBHeiit ypok. O600IICHHE U

170 cucreMarusanus 3gaguii 1o reme "Toku B 1
pa3JIMYHbIX cpeaax”
OBULIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Koutpoabnsie  Ipakruveckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThbI padoThbI pecypeni
BzaumoneiicTBre NOCTOSHHBIX MArHUTOB
1 Y TIPOBOJIHUKOB C TOKOM. MaruHuTHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MarHUTHBIX Mosiel. JInnun 1
MarHMUTHON HHTYKIIUU
3 MarnuTHO€ MoJjie TPOBOTHUKA C TOKOM. 1
OmnbIT OpcTena
Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb
5 Pemenne 3amaq 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTPOU3MEPUTENHHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyIb. JIBIDKEHUE 3apsSKEeHHON YaCTHUIIbI 1
B OJIHOPOJHOM MarHUTHOM II0JI€
Pemenue 3amau
Pa6ota cuel Jlopeniia
10 Pemenue 3amau
11 MarauTHoOe I10JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Iapa- U JHaMardHeTHKH
12 OcHoBHbIE CBOCTBA (heppOMArHEeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




Pemrenne 3agaud mo reme "MarautHoe

13 |
oJjie

14 Pemenune 3a1a4 no treme "MarauTHoe
mmoJjie"

15 SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKLIMHU

16 OC unaykuuu

17 3aKOH 3JEKTPOMArHUTHOW UHIYKIIHH
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuiio Jlenna

29 WNunykrusaocTs. KaTymika
WHJIYKTUBHOCTH B II€TIH MTOCTOSTHHOTO TOKA

93 SAsnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprusi MarHUTHOTO TOJISl KaTYIITKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuka'

97 KonTponbhas pabota no teme

"OnexTpoauHamuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJjiebanus1. ['apMoHnYecKre KojeOaHus

29 Kunemarnueckoe U IMHAMHAYECKOE
OIMCaHME KOJICOATEIbHBIX IBUKECHHUHI
DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIHMCAHUSA

30 TapMOHHMYECKHUX KOJIeOaHUH U3 UX
JHEPreTHIECKOT0 U KHHEMATHIEeCKOTO
OIUCAHMS

31 Awmruntyaa u ¢aza konebanui
Ilepuon u yactora xosnedanuil. [lepros
MaJIbIX CBOOOIHBIX KOJIEOaHHUI

32 MareMaTthueckoro mastHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKA

33 3aryxaromue Konedanus. BeiHyX1eHHBIE
KoseOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpok-koHpepenuus "Mexannyeckue

36 KoJIeOaHHS B MY3bIKAIBHBIX
HUHCTpyMeHTax"

37 O0o001IeHre U CHCTEMATH3alKs 3HAHUH 110
teme "Mexanudyeckue Kojaeoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI.

KonebarenbHblil KOHTYP




®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
K0J1e0aTeNbHOM KOHTYpE
3aryxarolue JIeKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
AJIEKTPOMArHUTHBIC KOJIeOaHuUs

42 [Tepemennsiii Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEMEHHOTO TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUECHUE
CHJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [Tpou3sBoacTBO, epenaya U NoTpediieHue
ANEKTPUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BAHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau

51 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 10

52 Y "
Teme "DIeKTPOMarHuTHbIE KoJeOaHus

53 MexaHnyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 HNudpas3syk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

o7 Pewenne 3anau

58 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [TpumMeHeHne HIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUSL.

61 Panuonoxarnus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrtponbHas pabora no Teme
"Konebanus 1 BOJIHBI"

63 CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUS CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTeIb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHET0 OTPaKEHUS

67 Pemenue 3a1a4y Ha IPUMEHEHNE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. @OKYyCHOE PaCCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paXkeHuil B IMH3aX U UX
cUCTeMax. YBEIMYCHHE JTMH3BI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHMi, TIOTYIaeMBIX C TOMOIIBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl mpuMEHUMOCTH
r€OMETPUYECKON ONTHUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cseta

76 WnTepdepenuus crera

77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaO0II0IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue uHTEpHEpeHINN

80 Judpakius ceeTa




Hudpakimonnas pemeéTka. Y cioBue

81 Ha0JI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

84 Pemrenue 3amau

85 CBeTOBBIC SABJICHHS B IPUPOJIC

86 O0o001IeHre U cHCTeMaTU3alus 3HAHUH 110
teme "OnTuka"

87 KonTponbnas pabota no tTeme «OnTrka»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI AMEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEIIbHOCTH

89 [ToctynaTel cnennaibHON TEOPUHU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOIN MHTEPBAL.
[TpeoOpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM
JACTHIIBI
CBsi3b Macchl C SHEPTUEH U UMITYIHCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TeTIOBOE M3ITydeHHE

94 3akoH cMmenieHus Bruna

95

T'unmoreza M. Ilinanka o kBauTtax. ®oTOHBI




96

DHeprust 1 UMITYJIbC POTOHA

®dororddext. OnbiTer A. I'. CToneTona.

o 3akonbl poTtodddekra
VYpaBHeHue DUHIITEHA 115

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHII
Bounbl ne bpoina. [InuHa BoJIHBI 1€

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3AIUN
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynspHo-BOIHOBOM Ayain3m

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax
Crienin(uka u3MepeHui B MUKPOMUDPE.

104 CooTHollIeHUs HEOTIPEACIEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduuecknx 3agau

106 Pemrenue pacu€tHbix 3a1au
Kontponbnas pabota mo temam: "OCHOBBI

107 CTQO", "KoprnyckynsipHO-BOJTHOBOM
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [itanetapHast MoielTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrvr aToMa BOOOpOaa




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JIYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO U3JIyYEHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opranusMmsl. Jlozumerpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
SAnepHble peakuuu. SnepHble peakTophl.
[IpoGiemb! yrpaBisieMoro TEpMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAAECPHON DHEPIETUKU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
JJIEMEHTAPHBIX YACTHII.
@yH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHONW MOJENH.
KBapk-TirrooHHast MOJIEb aAPOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EMuHCTBO Gpu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
00BSICHEHHS IPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHNN

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
paauoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMHUS

121

122

123

Bupn 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Conueunas cucrema. Conuue. Congeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

125

126

127

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]

Muneunsiii Ilyte — Hama 'anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B Apax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTypa Beenennoit.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmemoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
beppomarnerukoB" unu "MccnenoBanue
JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amiiepa" wiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBICHUS
3JE€KTPOMarHUTHOW MHAYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS CAMOUHTYKIIUH"
i "COopka MOJENN 3JIEKTPOMArHUTHOTO
reseparopa”

134

Pu3nYeCKUil NPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCJIEIOBATEILHO COCIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue nokasaTelis IpeaoMIICHUs
crexna" wim "[lomyueHune n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KUAKUX TUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEpPEPEHIINH U MONISIpU3aluU cBeTa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENSATUBUCTCKUX YaCTHUIL (IO
(dhoTorpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1e)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” nim
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJA U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIIn
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34H0T0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JIs1 OTIPEECIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/51"
unu "Habmronenus B Teneckor JIyHsl,
IJIAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"

146

O06o00meHre 1 cHCTEeMaTH3alNs 3HAHUH.
Ponw ¢usuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COILIMAJILHOW M 3THYECKOH chepax
JESATEIbHOCTH YelIOBEKa

147

148

O0o0011IeHrE U CHCTEMATU3aLNs 3HAHUIA.
Posb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O060061eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusmndaeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

149

150

O06o0011eHrEe U CHCTEMATHU3ALUs 3HAHUH 110
TeMe "Kunemartuka"
O00011IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMme "Kunematnka"

151

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3aLUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o0011eHre U cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKeE"

154

O060061eHne U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O0001IeHre 1 cUcTeEMaTH3alMs 3HAHUH 110
teme "Tepmoannamuka. TemioBbie
MamnHer"




156

O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble Iepexoibl"

157

158

159

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
Teme "DnekTpuyeckoe mnose"

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
teme "[loCTOsITHHBIN 3IeKTpUYEeCKUd TOK"

O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "Toku B pa3nuyHbIX cpeax”

160

161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O600111eHNE 1
CHCTEMaTHU3allus 3HAHH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O60011eH1Ee 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

Pesepubrit ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

164

PesepubIit ypok. O60011eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




166

PesepBHelil ypok. O600IICHHE 1
CHCTEMaTHU3allvs 3HAHHI TI0 TeMe
"OcnoBbel CTO"

167

PesepBHelit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

169

170

PesepBHbIil ypok. O6001IeHIE 1
cUcTeEMAaTH3anusI 3HaHuH 110 Teme "dusuka
aroma"

PesepBHrlit ypok. O600111eHNE 1
cucTeMaTusanus 3Haguil no teme "dusuka
ATOMHOTO SI/Ipa ¥ AJIEMEHTAPHBIX YacTUIl"
PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"DnemMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guszuka. Dnexkrpoarnamuka, 10-11 kmacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

» ®uzuka. Ontuka. KBanrosas ¢usuka, 11 kmacc/ Mskumes I'.4., CunskoB
A.3., O011eCTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» duszuka. Monekymsipras pusuka. Tepmonunamuka, 10 kimace/ MskuiieB
I'.41., CunsikoB A.3., OOIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AkuinonepHoe obmiecTBo «M3narenbctBo «IIpocBemeHuey

» ®usuka. Mexanuka, 10 knace/ Msaxumes I'.51., CunsaxoB A.3., O0miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBenieHne»

» ®u3uka. Konebanusa v Boansl, 11 xmace/ Msknmes I'.4., CuasaxoB A.3.,
OO011ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3marenscTBoO «IIpocBemieHne»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskues I'.4., Cuasikos A.3.,

OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeienmey

» ®usuka. Ontuka. KBanroBas usuka, 11 knace/ Msxumes I'.4., Cunsikos
A.3., O0111eCTBO C OTPaHUUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxkrnonepHoe obmectBo «M3naTenscTBo «IIpocBenienne»

» Gusuka. MonekynsipHas puszuka. Tepmoaunamuka, 10 kinace/ Msikuiiies
I'.41., CunsikoB A.3., OOIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktimonepHoe obmectBo «M3narenscTBo «IIpocBemenne»

» ®u3uka. Mexanwnka, 10 knacc/ Maxkumes I'.51., CunskoB A.3., O0mecTBO ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIIECTBO
«3narensctBO «IIpocBemienue»

» ®usuka. Konebanusa u Bonnsl, 11 xiace/ Msikuies I'.51., Cunsakos A.3.,
OO6111eCTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKkimoHepHOe
obmectBo «M3aatenbeTBo «IIpocBemenne»

[Iporpamma paccMOTpeHa Ha 3aceaHuu neaaroruyeckoro cosera Kagerckoro
NoXkKapHO-cIacaTeIbHOTO KopIiyca oT «22» utoHs 2023 roaa, mpotokon Ne 11.



